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ABSTRACT: This paperaims tograsp the operation parameters and corrosion status of HVDC grounding electrode during ser-

vice, including the temperature and humidity of surrounding soil during the operation of grounding electrode, the corrosion rate

and total corrosion amount of feed elements, etc. Using the precision resistance probe corrosion monitoring technology and

weight loss method, the soil temperature rise and grounding electrode corrosion of high silicon ferrochrome DC grounding elec-

trode with and without coke filler during the strong DC test were compared. Based on the resistance probe technology, the total

corrosion amount and corrosion rate of the feed element can be accurately measured during the power on process. On the con-

trary, due to the limitation of the electrochemical polarization principle, the electrochemical monitoring technology is difficult to

measure the corrosion of the feed element under the power on state. The filled coke coating can effectively delay the DC corro-

sion of high silicon ferrochrome and reduce the corrosion rate by 96%. This is mainly attributed to the fact that after the high

silicon ferrochrome surface is coated with coke layer, the electrolytic reaction transits from the high silicon ferrochrome/soil

layer interface to the coke layer/soil interface, thus playing a better role in protecting the high silicon ferrochrome.

KEY WORDS: HVDC transmission; high-silicon ferrochrome; ground electrode; cokepacking; corrosion monitoring
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Tab.1 The main compositions and contents of high
silicon ferrochrome
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Fig.1 Schematic diagram of HVDC grounding
electrode layout
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Tab.2 The chemical composition and content of coke
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Fig.2 Schematic corrosion measurement principle of high
silicon ferrochrome based on electrical resistance probe

OUQIJOY
Jsuag

9!

¢

A RE RS BRI TR EE T = (1) — (3) #E473
Bo W T R AR R B 1.68%107* Q-om, 1R



+ 122 -

KT

# 2022 4F 11 A

PR FHAEZY 9 0.001 07 Qo T BN BE %
S R BEAE AR, R X R S (Ree)
%ME%(Rm)mﬁmzwioﬁTﬁz,ﬁ:

Phal(ma) L, (_T

— aen —
(t) R‘ef P Lref ( ref) L"ef

b AR 2] Rien M1 Reery Foen F Frer
Loen Fll Liee 20 0IMRERM 2 5SS HEHE . PREK
FE o HI RE AR S R E TR T e, 2%
BT HAEMIRS &, AR

&ﬁ%%&cz%'rrefz ’ Ehﬂ: Leen Lrers rreff}:’ﬁ‘:’

ef
CHE, A CME, A (1), WA t w2

o B R RO T A AR (R R IREE ) R

ref

dor  JCda

13/2 dt

corr — E
1.3.2 RWi&IT

K v o % M A A 2 Fh B L PR R R AT
O3 ) A SR SRR S R AR R R . B R
UUNE

1) FE e il B B B I BT, AT AR AR
Wi, FHTS0E ER 545 5k 1

2) ER JE A% R as LB E e Rk A BRI 2 ), — 3%
AN T 0.5 me ST SR 1L A2 R 1
L E N R S RS B, PR R IR R T 2#
il A AR MR 07 B O AR e R SR, O LA
FHE, G 3 TR 1% ER JE DL RS e R I
(], 3 Ao 0 L e 0 R 2 2 R ) AL

()= C b, AR 2 A e BHE 5 A A R 7 B [ RE B A B
FIo) VLRI, X B AT DUEIE ER JE (b s A% Sk 2%
t A 2] s R hy 55 v e R AR B A TR Y B AT R
T HEELI IR ERJE 1 TR
@ ® Hkep BE —\ WA RESS
- i
— =H -
AL NN
f THE B s ; - 2HE LIRS
[ mmesese - onmnbEssk I@ @ | SHERRER ]»L{ PR
0.5m 0.5m
X >
B A R 1mmﬁmﬁ%4figg 2# BRIk

P30 T RS T i B ke i 3 T A BTG 48 5 S22 6 2 I 14 o s X 6 A
Fig.3Schematiccorrosion monitoring for high silicon ferrochromegrounding electrode with or without coke
wrappingunder energized condition

3) 14, 2#EREAR R DL K 1# ER JE it W18 3k
Vil FE AR SR AR B T AR R 2, 34, A RERR AR LA
Ke 2# ERJE it Wa i # Sk B 2400 5 A% Je i 352 1T 1) AN,
BEAERZ, HEMET g,

4) [ (ot ) ey, B A /)N
F 10 mo [FIGEARCR FH AN G5 A0 loR A9 B, 2 H L L
AKRF5Q.

5) FRhIREE AR 20 A, F KRR A
SCHB L. AT AT 200 he HRICHE 3
W, FHod, B 1R,

2 #R5HE

WIFIENB SRR SRR H R
gt
e L R A A 4

21

o K 4 R DL/T

1554—2016¢ 2 b /) + 38 & Die i 1240 0] )BT PE0
MR T AR MR &, 14, 2#. 3#. 4# X
4 M RERS R RO I 25 R 0L 3R 3. Horh 14, 2# i RS
BRME T ERET, M 34, XN i E T
b2 e BH S Pl AL SRR A Sl BT R RE I PR v
M 3 MTLUREL, 1#. 2#A0Eh BOREE, 3#. 4#
FEL AR 18] ol 8 kg 7™

MR 3 KFE, R ERZH, 14, 2#
e PR A LG L RS A N R AR (1 g &2
), RS H A 0.005 82 kg/(Aqa). HHL

TCEERZ LT, 34, A4 ik B A0 B W fR i S R
KABKRAA, FH R A 0.823 kg/(A-a),

4 AR i RE A R E A T e kB0 IR SR AN 4 B
o H, 1 2R AR, B 3%, 4#
AR () SR E MG A T R, NG il I R AN B
6 g, BEAREHIEEBLATE,



LEACECINEIE Ui i, 4

e e % R e T T U e A i M B R 5 R a2 S SR IR B T 5T S 123 -

R3 BEBRKHNEMHRRERERRL

Tab.3 Weightlossof high silicon ferrochrome electrodes buried in coke layer and soil
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Fig.4 Photograph of high silicon ferrochrome rods after
corrosion test
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